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[0 0 0 1] 

watt*] 

[0 0 0 2] 

tt, Rft^-f*- K (LED, Light Emitting Diode) Sfctt7 * h *V *- K (PD, 
Photo Diode) &£"?£*o *tt^»tt, **«?-* tJ E-*' KWffiK <fc o T$fjk $ *t£§fr 

[0 0 0 3] 

(Hi ltt> fill ott*Saffo#ih#*# l ^^i-SfMH-e^^o WWAlRi OH3 tctt 

jt**^ 2 5 KJtiRj-tiffia^v^xw^e^jastLSo 

[0 0 0 4] 
[0 0 0 5] 

3 0E*Mffl£^#S:h.*o «5«77^n'7 iOBf:MS*t4*»S: 

mttftn, 74 5-&mmffisizmt>ti,&zt&<, u>x#9*aat&. 

[0 0 0 6] 

[#^m 1] #H 2000-173947 (HI 1 , ® 3 ) 

[H93?>|ii§^] 

[0 0 0 7] 

KfCtt, M±®ffi4 K7 4 7-Z^X£%:^fr4>m<D7 4 7-Lm?«ut^ 
[0 0 0 8] 
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[0 0 0 9] 

fe-frffifcSFf- (CCD. Charge Coupled Device) Wi^C, &mm~$tl 0m 
m A & £ Jfc*fc«j<* >f Xri** » v»ft*3tfp 2 * ffl v** »^J±3t^iB 5 # ? X V > X 9 * 

[0 0 10] 

jt^tttSb*^ fc:h.&v>X<7)i£tb&*ffli£-e;fea£ t N ffc/hfc;*r?;*w 
•e*S£ti:v^3o©iaHi*»*4 0 ifc, 3fe#*^2<7>*9*®5.fc v> #9* 

Htf^ & o 
[0 0 11] 

^>Xflc9«r»|gtwJ:oT||KL^»'fr, L E D^O^-f X**/Jn$ v>**aHF- 2 
£ ffl v> & « -e OjfcSfcM 5 t& j /Jn S v^T?. V > X#: 9t)!f57i:J:o t^g L ttit 

96*iP 2 *>7fc^M 5 izm^-t & h o 

[0 0 12] 

B13I4, tft^m^-2^m^tifzV - 3 *&Mlz'$iMLtzVtm*7F-to ® 

[0 0 13] 

3<0^K»ihi:^M^=£:^-rs^||^S^ **K*t3 - £ ttT?§ «rv\> #HLED 
[0 0 14] 

[0 0 15] 

^&fc&zftmzmvxmttfti^&+zmtitu*%-fz®®fc£, 
&ftttzii§&3ti-2>ifc$mi>m%Miz&fr. mifc^<r>mm}fa-nsmzm^r~mmmz 

mmzfci&zti, izmm.2tiz%:¥m¥-*m±-tz>®±itt*&tsz. 

[0 0 16] 
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g!? »5*5r * i 2 < if * i^ft 

o 

4fc*4£lli. < - fc 

Kr«S^*»i *2£SK 5* 

i£w?zftx.X. IMCiot, itW^Wtl^^'^^ **** 
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& o 

*£*iMtt. *B»Wtt> «*^*-K, 

K <D 0 t> <D V> T fL* 1 O t? * * - t * fc * o 
[0 0 4 2] 

■9 , 7 ~~ . — - — 

^ * ^> ^® t^f 5 ^1?^^?^ 

o 
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10 0 4 9] 

[0 0 5 0] 
[0 0 5 1] 
[0 0 5 2] 

^ k st l x Kttm <o gmm&m z &m <o & m i- mm s * & c t § „ £ * ^ 

- ^ KWJ3t^« A-T &Z£ %$)5 C£ bffX & & 0 
[0 0 5 3] 

»zH£ * GLh-*- * i t &X £ 2> o 
[0 0 5 4] 

fc a*-? § -5 o ^ ?t tt < m^nm Lxfr$-t>*m±Mm&ft iz&x-t z c t * 

[0 0 5 5] 

T- £ £ <> £ tt < gt^jgH LT7K^-^iii«^#P ( 3 tgAtS £ £ £ R£jhi-& - t ^"C £ 
[0 0 5 6] 
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-2) o 

**-c*™ > b tmut * < 

yI^ZZ-tm^ x o ******* *»*■<?* o "C *> , 

-5%2«Srt * ?5*iK*i?£S2« 
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K (LED. Light Emitting Diode) ftifOft**^**^* h^*- > 
(PD, Photo Diode) a £©3fc#JHF-T**o 

lS-jw?6AitL*:*tt, * 7y ^' t23rt ***b *niC 2 rSSS5 5- 

2 1 tt *«t* 2 2 *#JL# 2 9 K * o T» it L fc»ih**# 2 0 * *■* * 
k *yi*2 2 fcOfitWKCCfc^no *fc*7T^<2 3 fc*«*2 2 k 

V- A 3 0 3 4 tt, A 1 2 2 

*««1H^ 5a^fl7^33a«otra »*«« * *tT * J: v>o 
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R?HJmZfc *^«^2 2 33*^ K9>f^EIK3 2 £^-?o Lfc#»o "CinLff 2 9 k , tc 
^if^2 2 fcM^o 

mill l\>m»9**** ^^fii 2 ;^! 3 !?^ 

+ £*L«ot:**«#2 2. 3 2 , 3 < ^ " T f 

3 <DWc.m&* ffl-t-f * - ^ * * ° 

8 0oi^^^^tLTJ?^^^inb. v**>*»&w^XfcL-c****t* 
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[0 0 8 1] 

i<^J:-5 4#±fll5tflc2 0**1 2 1 »±, 56*frfr*|2 1 «>^»©Jfc*t?*4 

[0 0 8 2 J 

^ff2 2^, ft***-?****, ftu»§&««\ wtiWitar, v- 

[0 0 8 3] 

3 7 Srajfi-r* t t ^tc^ii#:3 1 ZMM1r2>o •frLfjfetfU ilj&#3 1 <0 1/ >X|fU^4 
2 KJ:oT*3te3*iT, *77-f^2 3©-«I2 7KA£*"f &o jfe7 7"f/*2 3^-5g 

12 7 izxttLtzytit, 7tj ^mm^-t^o 

[0 0 8 4] 

ClWJ:7tcLT^^2 1»±, f&3feft^2 2 i3fc7rWA2 3 k «r*«gat"Vtt^*S^ 

^> o 

[0 0 8 5] 

2 3 <d— mm 2 7&c>mm-rzo &j&#3 1 ©v>W4 2 kai*u v> 

T^jfi, abfc«3 8 3 7*aj§U S*5R ; f-2 2<7)$M4 1 KAtt-f 4 Q 

[0 0 8 6] 

£:ft*^2 2 l±. -g7feM4 lfcjfes&*AW1-*i:, Alt"*" £ :ftKJ&Cfcm^'fi-i§-£&/£L 
S2 1I4, $**^2 2 i*7 7-f^2 3 1 1 jfefijf?TIBCtt«6-L, S»2 2i:-|A 
[0 0 8 7] 

*>t>aSft«S3 8«rtM4 5f±. P3«3gttoS:#:oW.JHlii»=»-s»^#lfcft*o 
[0 0 8 8] 

TI«f§tLT367r'fA2 3 KAI*1-&o L^otj|fff2 2 £ LT&lt&jKOJ^ 
LED^«rflJv»fc«r£"C&s Jt^m=f-2 2 ffittS tL-S^«r?i5^«7 r >f ^ 2 3 
Alt£-££.l£7& s -e#&o 36f^2 2 t Lt$»*f f t4i^t4, M5§ 

#3 1 K Alt"* 3 8 0|*|Jg®4 5 T-^lfT* £ £ £ *»t? 

[0 0 8 9] 

3^3fcS|5 3 8 It^yf-yrt tUt^U^tQlL^ fK i^t, V - K7V-A3 0 

* < *#»*<0* v>ssr jb#i$# 20^ sat* itkmi. 

[0 0 9 0] 

i^tc. **«^2 2 £3fc77>f^2 3 £K^ftoX^i)mtsm.m^t>^o itUdioT 
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*Jh*2 ft*«3 SOUPS 7 *»t?5S?f *?Ir^oT 

* - 2 

A t 2 2 t LTL E D L ED»**OflrttlI t **** 

i (GaAs) "C » M li*ttft*-*» *** 
iT?533ffift5lk« 9 < > »Jh«*ft2 0 

3 4 «#st^ 2 2 zmm tt t * v^ 0 

J£°a**3 8©*«ffilti«4 9*»i#3 1 

tBIE#2 004-3112461 
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VemcJ cavit Lfac ; bfttiw User) - * tVZtLh****** > < 
T " tiered Circuit) * 

f (PMMA.P.»rt Methacryfate) 'J * - **- 

i c n» a r OF r)f!te = 7««* 2 0 0 , mlU 1 mmatt*! < tl-t 



i? i^iL**,,*>e,*h «jK«'JT--CtSJ«PCF (Polymer 

s < e«e«v-tv* Lfc#oTPCF*e»it#i-r* Jt>-•t- 

,f° 0*>J5*tt 1 0 0«m£l±5 0 0 /x mJBlTT?**- 



[0 10 4] 

3tft«B3 8-^~ 
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<MHM«L 2 *M 4 l © i • i WfiLh i . 6 fttt 

-I 3 0 iiS^FSJ-^ A 1 fllftlB k ftM 4 5 3 0 KILfC ^70 

10 1 0 91 -.^ 80tBtt ^ 4E »;^-y|:ftot, i; _ K 7V-A 

5 SSI 8 ^«*»3 8 **« 'J t»t> t 

„ * r y 7° s 2 nmtf o 

*£■ 4 ! k «W 3 4^3 2 S£#?S£ 

g&3 4^«#i-So 

»**2 2**WHW«3 4^U^t 
tSilS-^A 2 KMCMtW 5 3 tt, 3»*HW« 3 4 



•/s 3 t'iitfo 
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»^E***fflis6 Ott, V-K7U-A30«U«% ,;_ h7 ^-A3 0 

K?5 * 5 3 OCP ttf**«-*A 1 « k M»2J««» 6 2 » JH» 
32, %&m&2 2***74*3 3 a, 3 3 b A 1 UAB U -ett<b 

alii? lc *-^wt»*fflv>T»jhflt2 9 tra«4M 0 « x 

2 r ± o ?U - K 7 V- A 3 0 QMS 3 8 ©«*#I*-«W 4 8 *«^*=«^*^* 

A 2 « K*JhJi * - * KM**® ^ ***** ^J7 7 r/a^Ui 

ttifE^F 2004-3112461 
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. *.^*xi£«4ii ^ 4 riot 7 9 v v I- <£ ^toIw^iSsJc^ Tn-t|M-p/j.u- ? 

tUv , o U#ot*** : f2 2* f /Mat»*oT'b, c^in^m 
£ft*. t fc*55*-X WMM**« 3 8 * i 0%» 8 0 WW* e t *«*kBJjh 

_t fc *ofia*o«w * * war 1- * 1 1 # * . #±m*fc 2 0 o * n 5? * ra-tr * - c * 

Mtra^KiCi't- *KS«#2 2, 3 2, 3 3W»«Btt*l6li^*-t 

2»5# 2 0 «S(ga**S < LT««*tllU:+* :t«H. 

i"i*? I !.kLTLED*»V^S-&, S*S83 8 ©B«P3 7K, J8«*#a>*U 9 

St5l+l?***«*.*W»«W tt ' LKD«M«WW. LED* 
TO thSE1#2 0 0 4-3 1 1 2 4 6 1 
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|i#to?4SJS 2 i^v^^^ maw**. ^^^ 23 ^ 

2 2 fc^M^*©*****"*^** 0 

ww* <*5* iwe*M.«* 2 2 « . v ; = > < s o * *. « 

57!>i«* (G a A s ) *e.«0, 7-f*3 3li* (Au) *fc87». * 

HiBE#2 0 0 4-3 1 1 2 4 6 1 



«P«2 0 0 3- 3 7 2 9 6 3 ^"^ : 17/ 

***3 1 - f *r* iiiSSisl ?!RS< i 

+ * ? £ * B c £ k § * . * a < itfcteBa u-r *«Tft»#jt»A#rt at * - 1 

J 2 0 It U - K7 V- A 3 0 3 4 W***!*-* A 1 « 

a**2.o o v^fiartfv^v f 1 0 Oii^^^o J Jl _T ^ 

t?Uw?5tSnt+^» V > ! 0 0 «W2 2 

k iSSS ^HOOtt, 3 8 4 8 *•<• 

1 0 l!CJ:o-C3Mt**t*HPl 0 4 

ttifE^F 2004-3112461 
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fr***. #Jt*2 9Oo^«^»^A2lS0-e^* : f-2 2*l0o »Jt#2 9 14, 

Ti) ife*fc**t*ttJlW*ffl+*. ******* IX^lZ 

I 1*»3 8 0rtJBTB4 5tt, (10 0) t«i,**itv»«Hk»lt, 

5 4. 7 4° <Dftm*%i1r& 4 o<7)Spri^J£ ; £"1~&° 

i/-A3 o «m 3 8 *^-^*^+***^ r v?^5r,55*« • 1 

«»t**. •>'jr/ii|«^^ l 004/ 

+J" cL-c, *«ff2 2i:»fet*M^ ***n^f5^£?St 

M 0 0 23^2?k5«»W»»««^ < * ***** 2 
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A2 0 £ Jt^mi- 2 2t^CM?«-:i:(:J:cT, 'J-K7 1/-A4 t©^-^ 
>M0 0K«£*u 3fc^St^2 2 O^l fcgit^»lS)lt<01St*/h? < i i: 
0 Cftl^Ifr^ - > ^Mt4 : t ia o 2 t LTOP I C (PD33 

I0 1 4 9] 

* fcB6 fc^1-*tJt#ifrfc 1 2 1 3 1 t4, ^7 7^/^2 3<£>-»{-@5e£ 

i)mwnmz.i&mz*iz>o o\t, -77 7 2 5 ©jurats* u -77? 2 saw 
**iRiA»cM**f^^tti-*ii:*iiEih-r-&o 3 it4, &£-SB9 o^«b 

. j6»^lfil**-oT^ffii-4^ffi»9 l^jS$fL4o 3£ffig|5 9 1t4, 3fc7 7^A2 3©- 
fcfc<. 7*7^2 5©-#Il:3»t*c ^ffi£&9 1 (4, 7"7/25i7) 
£*:#l6l--\£Al^tf>««&*lfi.ihU *77>f^'2 3**1/>'X^4 2 K&feH-S-ifc 

[0 15 0] 

&<g-«&9 0\Z?7r2 Stffc&LtiVm-e, *7 7^A2 3^-Sat> **f?2 2 
T% *77^f^2 3 4:*^*?- 2 2 ^iSj^-^&SH^^-^it^Ti, f0^*|pj± 
[0151] 

tfc*^»9 0i:7 , 5^2 5 L£#tlfC% *7 7^;n'2 3©-»tli#l 3 

7 7^^*2 3 tMMfcl 3 1^>V>X»^4 2 i: fcifcfcEfrCC £Tlh 

lL«H&#l 2 0&, ilflOMiM2 0^»W#KWf^, 
[0 15 2] 

msit, *%tw<Dnn<D%3Mm-?&2>M±mMfc2 2 o^^-r®fMn-r$>^o is 3 512 
m<om±mafrfc2 2 oj4, ^2»o^-±«7t^i 2 o^ltm#i 3 1 

ft a o L^^oti2»MfM2 2 0 fcW#©«)SCov>Tli, [bJ-<7)# 
[0 15 3] 

$tlkfi£?i#2 2 0fi> 3fcS*»«tt&3 4tCjfe^*^2 2tf*. ^f^^y HOOHlt 
5S*frl 3 1 WL^V«T^oT^ £flbfi|^#2 2 O^ftitt^lfi] 

2^S-C*S»^1?*cTt, #a^SJlh«i6#2 2 0 *«Jt"f & £ t &X £ & 0 

£43, * 3 ^®<^»Jh*jS# 2 2 014, ilfl©fjtiM2 0^(31?^ 

2 & K7 1/-A 3 OIC«3»Lfc**, %%mi-2 2 K7V-A 3 0 L 

[0 15 4] 

HI 9 14, #S&WO^<D«U^®^**ihb*i6#3 2 0 ^^i"®fMia-Cab &o 
S?Oit.lL«jg'ffc3 2 0*4, »lJBffiO#Jh»«rtfc2 O^Lt, SiflWWKft!). 

^SS«5»ih#j&flc2 0©»«tC*a-t«*4O»jh«i&'»:3 2 0 *>*JSK:ov>TWt, £1 

^ss©»jh#36fr2 o km~<D&mM-%*tfL, nw*4n$i-z 0 

[0 1 5 5] 

m*i&m<vmikmmfc3 2 014, ff^u^«t^^ % y-K7P-A3o©i*^-* 

A HBO&WSB, 3fe^*^-2 2, 9^t33 t4§Jit#2 9 K 4 o TS^^o ifrlL1fi3£# 

miE#2 004-3 112461 
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3 2 Oti, ZtiZZ bizM&ftl 3 1 tSo^t^oTi^, -T^t>*>, 3 
1 §tjt# 2 9i5iO f, J-K7l/-i3 0 0>ft£B&#$|S 3 6 JWfc&iftfr 3 3 1 XM 0 

0 sift^i 3 1 te^tf**smffi&v>ybmMmzmtit:®mtf rc^ia d 

2 7&»^Jft$ilTV^ 0 t-^KMCi^T, #Jh#:2 9 *5 J: IfjRifltf: 1 3 
ltf*t*i:, £TlL#2 9 3 1 ££o LfrLfcjF'baSafls 

1 3 lKioT, $tlh#2 9$rMo-tT% 1 3 l**»±fr2 9 

2 o tmm<?>n$k*nz> z tws&o 

[0 15 6] 

^^•±mat#4 2 0(i. »3^JffiOitJhfll3e#2 2 0KMVX, iJjbfM 2 9«^i 
10 15 7] 

§J JEWS'!* 4 2 0O$tlh#4 2 9 li^ U - K7 A 3 0 Off-WfrlSjratfl SrS^ „ £/i 
L#jHM 2 9ii> jfc»8 0^^< < H^^@eS^tT.^»o i"^fe*)> »jHM 2 9 tt> Sjfc 
«3 8^tt«:£fflte»«*©-F<, U- K7V-A4«5J¥**lRjflb*ffi!OiElB*«-5o H 
5Jg®0^^1ffi©£fjh»SMiM 2 0ii> ^jh-GM 2 9 &C«£oTV— K7 1/-A 3 0 £M 
^J^^^A^-eiS V) ^ 1J-K7 1/-A3 0 fcffrjbfM 2 9 £: - 1 7&^T«fe 

t**o ^ fc* Jd 2 0*lt»««>»jh1IK6flc 1 2 9 K> 'J-K7U-A3 0W 
7J|^«A2iUtC^j®$tt*^it#4 2 9<D-U*. *7 7>fA'2 3 fc<&fl:S<6"£K/Bv> 

[0 15 8] 

m 5 oguj^® ostjbftw* 4 2 oi±, *-)\< h'&mz x o xT&M-rz, c & a*-e # & 0 

Mlh«^ffl^M6 0<0d*>> SttS'J- F71/-A3 OfcHLT, W-h-~fi 

Ciot, W2 9W^o iOtl, y- K71/-A3 0 <D3fc^§j?T-3£M5 3 4 
fc# l (D&W&frb 1 fcMiftS*, -eo&S!«^6 1 <&£«»#O^JS»*ib»3fe«3 8 

3fc£B3 8 £13 $&tr£fc*l»CC: £ fcftSMfc^ 2 2 O^MfB^6 1 t 

-^K#ffi**»3fc«3 8fcEI$&tr£fc*l»jh1-*itf, i»[:«fcW^c 

[0 15 9] 

X~<t<DMj£Z%.m-f&Z b&X£% 0 tz£?Um±miki$-2 0, 1 2 0, 2 2 0, 3 2 0 
, 4 2 014, jtttt-fr82 1 KM^htlbb LtzU)^ 4Hs<a£gSfcfl§</» btlX i> X v>„ 
^2 2it ±&K:^Lfcf?i^JW-eaboTfc iv^o ifc*-*K«»KJ:oT3lJt 
$w:^?jffLv^ ^©^7j^tz«toTMjL#dt#^5t^ttTfe x^ 0 ttzm 
ih#2 9MU ftS*?^ 2^#tIrJ2W^o 
[0 16 0] 

* y - K7 V- A 3 0 t It^m? 2 2 £ «fc Of K9 4 3 2 & ifO«^m# 

#o#aoafe«*^^r, 2 2*mmhxm±mifktt-2 ozmmi-zztitx-z 

%>o afc)fc«S3 8 ti> BHP3 7**5Bjfc3*ia t Lfctf*, jfeiija^rffi4a*tt**ft*Ltf J: v» 

tbiE#2 004-31 12461 
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[0 1 6 1 J 

[0 2] m±m&&2 0Zffiz.2>%il£&&2 l^tlflli-e*5, 
[EI 3] ^Jh«it#:2 0©WI^t7O-ft-ht*4o 
[@4] ^ih#3t^2 O^iS^II^^-rillT'^^o 
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